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ABSTRACT 


This study was designed to examine the manner in 
which acquisition of a complex discrimination progressed, 
and how it might differ under different procedural 
variables. 

Budgerigars were used as subjects. An apparatus which 
permitted three key discriminative key press responding 
is described. | 

A 2X 3 factorial design with two birds per treatment 
was used to investigate both matching-to-sample and 
oddity-to-sample acquisition with three different 
correction procedures. The basic task involved a 
three key-two color complex discrimination. A response 
to a centered sample key turned on two comparison keys - 
one the same color as the sample and one different. 
Reinforcement was programmed either for a response to 
the comparison key which matched the sample, or to the 
key which differed. An incorrect response had one of 
three consequences, depending upon treatment group; 

a) no consequence: straight-correction b) termination 
of trial and repetition of that trial: modified 
correction c) termination of trial and advance to 

the next trial: noncorrection. 

Acquisition was found to vary in terms of position 
preference, initial level of percent correct responding 
and total number of sessions to reach criterion. 
Variations in acquisition were a function of both 
correction procedure and matching-oddity procedure. 
Initial position preferences were quite strong for the 
noncorrection subjects, particularly those on the matching 
procedure, but were either much less marked or absent in 
the other two correction procedure conditions. The 
initial level of percent correct responding was higher 
for the oddity subjects than for the matching subjects. 


This difference was smallest for the subjects on the 
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noncorrection procedure. High asymptotic levels of 
responding were reached by all except the subjects on 
the matching X straight-correction condition. in that 
condition one subject. leveled off at chance and the 
other stopped responding. The noncorrection procedure 
subjects reached asymptote more rapidly than the subjects 
on the other correction procedures. 

The results are discussed with respect to previous 
work reporting matching-oddity acquisition differences, 
and are found to provide a rationale for the ambiguity 
which existed. The correction procedure used is considered 
to be the chief source of the differences in these 
studies. It is concluded that acquisition appears to 
proceed according to a successive, rather than a 
simultaneous discrimination, and is facilitated by the 


early use of position cues. 
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INTRODUCTION 


Responding to a relation among stimuli rather than 
to a stimulus alone enables an organism to deal with its 
environment on some basis other than a one-to-one stimulus - 
response basis. One of the most elementary relationships 
which “can be abstracted from an array of stimuli “is’ that 
of same - different. An experimental procedure which 
investigates this relation is "matching-—to-sample": A 
stimulus is presented as a sample to the subject and the 
subject is taught to select a stimulus which is the same 
as the sample from among two or more subsequently presented 
stimuli. Another such procedure, "oddity-to-sample", 
involves selection of a subsequent stimulus which is 
different from the sample. While it might appear that 
these two procedures are logically converse, it has been 
found that the acquisition of matching-to-sample differs 
from that of oddity-to-sample (Berryman, Cumming, Cohen 
Cusonnsonm, "IGS" Ginsburg, 1957). Does this’ drfference 
between learning to choose that which is the same and that 
which is different represent some intrinsic aspect of the 
learning process or does it represent an artifact of 


experimental procedures? 


Learning 

If this difference in acquisition between matching-to- 
sample and oddity-to-sample is attributable to learning, 
then learning must evolve from systematic rather than 
random behavior. The conditional discrimination is a 
procedure which enables investigating whether behavior 
changes in systematic stages which may favor one problem or 


the other. 
Random and systematic behavior interpretations. The 


Classical distinction between continuity and noncontinuity 
theories of learning (Spence, 1951) recognizes two 


alternatives. On the noncontinuity side of the arguement, 
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Krechevsky (1932) wrote that "Learning consists of changing 
from one systematic, generalized, purposive way of behaving 
to another and another until the problem is solved (pg. 532). 
These "...ways of behaving" were called hypotheses by 
Krechevsky who considered presolution hypotheses or "false 
solutions” as necessary, although not directly relevant, to 
the .finel solution, of the problem: Likewise Lashley (1929) 
contended that "There are many indications that animals in 
the problem-box situation experiment with many solutions... 
Simivarly 1 the discrimination box, response to position, 
to illumination or to cues from the experimenter's 
movements usually precede the reactions to the light and 
represent attempted solutions which are within the rats' 
Customary range OF activity (pg. 135)..." Lashley considered 
these presolution hypotheses as irrelevant to the real 
Solution. 

On the other hand Spence (1936) considered behavior 
during the presolution period as quite relevant to the 
solution of a problem. Behavior, according to Spence, 

did not proceed in a chance or haphazard manner, but 
instead with what he called directive tendencies. These 
tendencies, brought into the situation by the subject 
partly as a result of experience, consisted of already 
learned associations and were initiated according to their 
respective strengths. 

If learning is noncontinuous, then variations in the 
irrelevant presolution behavior on a matching or an 
oddity problem would have to be due to procedural variables. 
The irrelevancy of the behavior would preclude the 
influence of any consistent differences on solution. 
Therefore, even if differences existed they would not be 
DaLrt of the learning, process. If learning was continuous 
(Spence, 1936), then the acquisition of different problems 
might proceed in different ways. Differences in the 


acquisition of a matching and an oddity problem could 
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be inherent in the learning process. 

Hestingmalternatives) via ‘conditional: discrimination. 
Determining whether learning proceeds in a noncontinuous or 
a continuous fashion would help to indicate whether the 
matching and oddity acquisition differences could be due 
to training procedures or to the learning process. The 
conditional discrimination procedure facilitates investigation 
of this question because it provides for a number of 
response alternatives during the presolution period. The 
number of alternatives varies with the number of conditions 
built into the experimental procedure. im searning 1s 
noncontinuous, then training alone must underlie the 
differences since behavior during presolution, being 
irrelevant to the solution, cannot vary on different 
problems in any way which would affect solution. ‘igi 
learning is continuous, then there may be some patterns of 
behavior which originate during presolution which could 
differentially favor the acquisition of matching-to-sample 
or oddity-to-sample. These patterns of behavior should 
be evident in a record of responding as recurrent stimulus - 
response pairings. Such a finding would not preclude 
that the acquisition differences were training related, and 
this possibility would also have to be investigated. 

The problem of conditional discrimination has 
received considerable attention in recent years under the 
guise of matching-to-sample, a restricted case of a 
condutionalk discriminattonwim. which “the kcondrtrona!l 
stimuabusiyp!] aysman active part in thevdi seriminatiron 
(Bhouginssh95 9 Clmming: <Berrynian; 7196); P9657 "rerster, 
19GO))s In such a procedure one stimulus is presented as 
a sample. The subject is required to pick from among two 
or more other stimuli the one which is the same as, or 
matches, the sample. The procedure is frequently 


accompanied by another called nonmatching (Ginsburg, 1957; 
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Harlow, 1942) or oddity .(Berryman, et al.., 1965), in 
which the subject must pick from among the comparison 
stimuli the one which does not match the sample (or not 
pick the one which does match). (The term oddity 

has also been used as the name for a slightly different 
procedure in which the subject must pick from among three 
Gr more stimuli the one which differs from ail the others, 
the one cue being the oddness (Moon & Harlow, 1955; 
Robinson, 1933). The conditional role of a sample 
stimulus, which is basic to matching-to-sample, is lacking 
in this other oddity procedure. These two oddity 
procedures must not be confused.) 

A conditional discrimination paradigm lends itself 
well to an analysis of presolution behavior because it 
provides for many possible stimulus - response pairs to 
eccur during solution. of the problem ; The number available 
depends upon the complexity of the discrimination problem. 
Cumming and Berryman (1965) discussed the study of stimulus - 
response pair patterns during presolution within the 
context of matching- and oddity-to-sample. They report 
that there do exist what they call incorrect 'hypotheses' 
(observed correlations between stimuli and responses) 
during presolution. They found that they could manipulate 
these 'hypotheses' to a certain extent by the experimental 
ControlBorscertcaihn vaclaoles. For anstance, ".....when 
we have programmed reinforcement for simultaneous matching, 
the birds display an almost complete position. preference, 
However, when the reinforcements are programmed for 
responses to the odd stimulus, no such substantial position 
habits emerge (pg- 325)..." 

The conditional discrimination paradigm provides a 
basis for the analysis of presolution) behavior, Duc 2twilt 
be necessary to examine the more recent work thoroughly 
before using it as a tool, so to speak, for looking at some 
other aspect of learning. 


The more recent matching-to-sample work (Cumming & 
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Berrymen, 126) Ginsburg, 1957; Harlow, 195)> Skinner, 1950; 
Young & Harlow, 1943) has revealed discrepancies in the 
rate of acquisition of matching as opposed to oddity. 
Skinner reported that matching "is apparently no easier 
than = oddity. Ginsburg reported data which indicated 

that matching was not only no easier to acquire than oddity, 
but was in fact harder (Table 1). It began at a lower 
level of percent correct responding and took more time 

(mone: trials) to reach criterion. Berryman, et al. 

(1965) interpreted Skinner's statement as meaning that 
matching and oddity were acquired with equal ease and 
poimted to” the "contradictory rindings "of Skinner and 
Ginsburg. Berryman, et al. presented data contradictory 
to both Skinner's and Ginsburg's which showed that although 
oddity performance began at a higher percentage of correct 
responding as in Ginsburg's data,,it improved at a 

slower rate than matching and did not reach as high a level 
of correct responding as matching performance after 20 
sessions (Table 2). 

Cumming & Berryman (1965) suggested a post hoc 
explanation of the acquisition difference of matching and 
oddity based on inference from their oddity transfer 
experiments. They were using three stimulus colors 
instead of two. One comparison stimulus was always the 
same as the sample and the second comparison stimulus 
could be either of two other colors. Following 
acquisition of oddity-to-sample a fourth stimulus color 
was substituted for one of the original three. LG the 
Oraginal stimulus colors had been red, gqreenmand blue, 
then yellow was substituted for blue. AS: -a, LEsulesor this 
Substitution three daistinet stimulus patterns emerged: 

Some patterns were the same as the original acquisition 
patterns - red and green on the sample key and on both 

comparison keys. On other patterns the sample was now 
yellow, and the comparison stimuli were yellow on one 


side, and either xed or green. on the other cade. On 
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Table 1 


*Ginsburg's Data 


Initial level percent Number of trials to 
GOonnect reach 80% correct 
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Table 2 


*Cumming and Berryman's Data 


Initial level percent Number of trials to 
correct eee each.S07 correct 


Subjects . Subjects 
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the third type of pattern the sample was red or green and 
one of the comparison stimuli was now yellow. Cumming 

and Berryman found that the level of correct responding 
remained unchanged forthe first tsort “of "pattern: Oddity 
performance was disrupted for both of the other two types of 
patterns, particularly the last, when the new color was 
present only as one of the comparison stimuli. 

From these data Cumming and Berryman (1965) suggested 
that the sample stimulus functioned as a discriminative 
stimulus to 'respond' (s?) rather than a discriminative 
Stamulus tominotirespond ' (S4), The sample was telling 
the subject which comparison stimulus was correct, not 
which one was incorrect. If the sample was instructing 
which stimulus was incorrect the performance on the third 
type of pattern would not be as severely disrupted as 
on the second type of pattern since the instruction would 
not involve the new color. 

A matching transfer experiment results in the same 
stimulus pattern changes, but because of the different 
relationship of sample to correct response the orderly 
gradations of disruption of performance would not be 
expected. When the new color was the sample, performance 
might be disrupted whether the sample was acting as an 
ay omwanese On the third type of pattern, when the new 
color was the ‘odd comparison, the anstructions Of the 
sample as either an sh or an S“ would not include the new 
color, hence performance would not be disrupted. 

An sP function in the oddity context is more complex 
than in the matching context. In the matching, a red 
sample as an oh instructs: to" peck axed ie osm cas 
Siamuaais ie In oddity: a red sample as an S instructs to 
"peck a blue or green comparison, whichever is available", 
a much more complex instruction. Similarly with a green 
Sample it instructs to "peck green" or "peck red or blue", 


etc. 
Ginsburg (1957) used only two color stimuli, in 
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which case a matching red sample instructed to "peck red" 
and an oddity red sample to "peck green": neither was 
more complex than the other in terms of the Cumming and 
Berryman analysis. Because’ O£ this’ Ginsburg 's- data 
should show matching and oddity acquisition rates to be 
more nearly equal than were those of Berryman, et al. 
Unfortunately the differences in the criterion of solution 
used by Ginsburg and Berryman, et al. make it difficult to 
compare the two studies or even to compare Ginsburg's 
matching and oddity rates beyond the 80 percent correct 
level of responding, as Berryman, et al. did. 

If Skinner's statement that matching was no easier than 
oddity is taken to mean that their rates of acquisition 
were the same, this would support Cumming and Berryman's 
sP - oh suggestion since Skinner used two color stimuli. 

There are these three discrepant reports in the 
literature. For Skinner matching- and oddity-to-sample 
are learned in the same way. Ginsburg's subjects learned 
matching-to-sample with more difficulty than they learned 
oddity-to-sample. Berryman, et al. found that while 
responding on oddity-to-sample Was inLtially, superior =to 
that on matching-to-sample, the difference was reversed 
Tater-in' acquisition. What is it about these studies which 


rsecausingethese? conflicting reports? 


Experimental Procedure 

. Preliminary  Eralningy -correct#on- procedures. and the 
criteria for solution are aspects of experimental 
procedures which are known to have differential effects on 
learning. Could these effects account for the difference 


between matching and oddity learning? 


Training procedures dPiferenttally -attect-acquisition. 


Before a subject can be expected to perform in any sort 
6f Learningtéxperiment’ ie is necessary to trarn’him= to 
make the appropriate response on the manipulandum 


provided. How this preliminary training is acheived may 
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have a subsequent effect on behavior and differentially 
LavorumatLching.orioddity,acquisition® (Berryman, et al.,.1965; 
Devine & Iven, 1969; Nissen, Blum & Blum, 1948; Young & 

Her low,-1943). The method used by Berryman, et al. 
involved response contingent primary reinforcement on 
ellvotathenstimulas (keyssand).color) {toxbe.usedsinwthe 
matching and oddity procedures. After a certain number 

of reinforcements had been delivered the matching or 

oddity procedure was begun with primary wed ior cement 
contingent only on responses to the comparison stimuli. 
Responses to the sample, although secondarily reinforced by 
the onset of the comparison stimuli, were extinguished with 
respect to immediate primary reinforcement. Such a 
procedure of extinction of responding to the sample may 
initially have facilitated oddity and acted detrimentally 

on matching performance. If the subject was not reinforced 
for a response to the sample the effect of this might have 
been that the next time that color was seen the subject would 
not respond to it, especially if there was another stimulus 
color available. That is, he would respond according to 
oddity-to-sample. 

Ginsburg, on the other hand, never reinforced responding 
on the sample with primary reinforcement. Therefore, 
his data would not show an enhancement of oddity performance 
due to such reinforcement. Let us compare the Ginsburg 
and the Berryman, et al. studies with respect to the 
relative superiority of matching and oddity. 

Initial levels of percent correct responding were 
higher for oddity than for matching in both the Ginsburg 
(1957) and the Berryman, et al. studies (Tables 1 and 2). 
Since initial oddity superiority was evident in both 
studies, it must not have been related to preliminary 
training which differed in the two studies. A comparison 
of time to reach criterion showed that in Ginsburg's 
study the oddity subjects reached the 80 percent correct 


criterion sooner (in fewer trials) than Berryman, et al.'s 
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oadity subjects. did. Berryman, et al.'s method of 
preliminary training must not have been facilitating rate 
Of Pacquisition. When Berryman, et al.'s subjects were 
run beyond 80° percent’ the oddity subjects took longer to 
reach asymptote than the matching subjects. On the 
DastemOL Chis third Comparison it ‘could be sald that 
oddity performance was inferior to matching, but the 
eeverse relationship im) Ginsburg s data i1s\ not evident 
due to criterion differences. 

Correction procedures may also affect acquisition. The 
consequences of an incorrect response in the learning of a 
discrimination present a problem. Some studies employ a 
straight-correction procedure, in which there are no 
programmed consequences and the organism is free to "correct 
his mistake” (Brookshire, 1970; Ginsburg, 19577 Hull *& 
Spence, 1938; Riopelle, Hill & Rector, 1967). At the 
opposite extreme, a noncorrection procedure is one in 
which a wrong response is effective in terminating the 
trial -and:changing the stimulus pattern which’ will 
appear on the next trial (Bitterman, 1966; Brookshire, 
EL! Cumming, Berryman & Cohen, 1965). One variation 
of this procedure is to terminate the trial without 
changing the stimulus pattern, so that the next trial 
ts the same (Blough, 1959: Ferster, 19007 Stebtner,; 

Schultz & Levy, 1967). Such a method shall be referred 
to as a modified-correction procedure. 

Some types of correction procedures may differentially 
facilitate matching or ‘oddity. For instance, in modified- 
€Orrection, and Straight—correction, especialty tie latter, 
mers possible tO Nave a kapid Sequence OL “Incorrect 
response — correct response - reinforcement’. The 
incorrect response in such a sequence could be secondarily 
reinforced by the correct response or by attention to) the 
correct stimulus (Fowler, Spelt & Wischner, 1967; Robbins, 
1969), or even primarily reinforced through chaining 


(Bolles, 1967, 1970; Ferster, 1953). Spence (1936) 
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eonstdered that there couldvbe a spread of ithe strengthening 
of excitatory ‘tendencies to responses more. remote in time 
from the reinforcement, and perhaps even a dispersal of 
any inhibitory tendencies resulting from nonreinforcement 
of the incorrect response. Ginsburg (1957). duscussed sthe 
possibility that if an incorrect - correct response 
Sequence was. reinforced that it would facili tate. odds ty 
behavior. in both the matching and oddity procedures 
responding to the two comparison stimuli in succession 
necessarily would mean responding to an odd stimulus since 
they would always be different from one another. 

In a modified-correction procedure and in a noncorrection 
procedure it is conceivable that both correct. and incorrect 
responses could be reinforced by the termination of the 
Gieta:L. A stimulus change such as trial.termination has 
been found to have reinforcing properties (Hinde, 1966). 
However, this effect would be symetrical for matching- and 
oddity-to-sample. Incorrect responding would not be 
reinforced at all by stimulus change in straight- 
CorvectiOn since it would snave no. consequences; p thus there 
would be no stimulus change (Ferster, 1953). The effect of 
a stimulus change type reinforcement of errors would be 
to slow the progress of both matching and oddity discriminations 
under conditions of noncorrection and modified-correction. 
In assessing the relative effect of correction procedure 
in the Ginsburg and the Berryman, et al. studies, the 
data in. Tables 1, and 2 show, that ~Gensburg Ss subjects 
(straight-correction) began responding at a lower level 
Of percent Correct than Berryman, et al. \s subjects, 
(noncorrection). The theory of reinforcement of errors 
by stimulus change would predict the opposite effect for 
straight-correction versus noncorrection. In terms of the 
number of trials to reach the 80 percent correct level of 
responding, Ginsburg's oddity group was faster than 


Berryman, et al.'s oddity group. However, Ginsburg's 
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matching group was slower than Berryman, et al.'s. 
inpivenee ofveriterionsof soliton: The data from 
different experiments can appear discrepant as a result 
Of UaiierSnicessinethe, crateriontusédi(Berryman,ewet al.., 
$965". Weatz7 Yo 6i) kG Berryman, et al. ran daily sessions 
of 140 trials until responding reached asymptote. They 
found that the asymptotic level for matching exceeded that 
for oddity and reached nearly one hundred percent. 
Ginsburg used a criterion of sixteen correct responses out 
of twenty, or 80 percent. Half of his subjects had 
sessions of twenty trials and the other half had forty 
trial sessions. The subjects with the forty trial sessions 
were required to attain 80 percent correct in both the 
first and second twenty trials. Ginsburg's data (Table 1) 
showed a mean number of trials to criterion for matching 
of almost eight times that for oddity. Thus while 
Berryman, et al. can say that oddity was harder than 
matching and Ginsburg can say that matching was harder than 
oddity, their conclusions are not based on comparable data. 
A proper comparison would have to be made at the 80 percent 
level in both studies. Berryman, et al.'s data in 
Table 2 showed that the number of trials to reach an 
80 percent correct level was greater for the oddity 
subjects, a result opposite to Ginsburg's. Since the 
‘contradiction between Ginsburg and Berryman, et al. 
centers on the respective rates of acquisition of matching 
and oddity, and since Ginsburg did not run to asymptote, 
the two sets of data cannot be adequately compared on this 


point. 


Aim of the Present Study 
The present study was designed to examine differences 


in behavior during the acquisition of matching- and oddity- 
to-sample. At the same time the effects of training 
factors known to influence acquisition were observed. 


Preliminary training was designed to minimize the 


ia : iy a 


met soak saath Bote rere Pyne ihe ae 
ILvews 5 26 inemevoss Tews | 
shen Pe ote TERE } frye iohualie een 
aneisves YELSD ime whe ts Deny eae pen “i 
Nnegay SROs COPE istlonds oriamag ser ere 
Snitch. Setieanite tepedas hae ‘on Saves yictinnapey 
beeen on basbrart oto eleber’ boys Bits eit 
Poqes. joeTto> wees aea Ao ADL TSE 6. oan 
Lin apendde « to 2368 ~ DED bal Prine 
yIio? bad tial write SAD Bee abe tay anes ko " 
aneterse Isis? YIsenesn? Atte sata. ee sat eo 
gms aot of Sos tao Fee Stet; “oe rebate “ge on angie 
(?. ofeP) 476% 8 wapdeniy’ oiahy eho boosie iinet J & 
che tei9 | tO} 891 sesius, Clee ae ae cobs: Rem 4 4 ite 
iTiw sort? ag rhhe ot pend secs nies Seats ce 
io Usb Bswa ys 263. Seay Va PD ake | ry » te wet sod 
| op liiostit Gin Ee (Ro etudwnke bag y eadiahayt 
Bw | (eqn 1 Dene See aaa eqnteiitarns ‘pinks a oe 
Siege tery OR) att-che. soem wa ‘st reel Eb egw nomleenee 4 am 
ig: ash a", De 43) eA ST Tae hie eatbude hed ab] 

Th Aes rt 2ielas aa a) ty sai baworts ¢ | 
yo thio aif ie Fe Sel hate at fever ern Ye 
aout tein Be uF shaw eae Neaas & .stostdpe 
dey onan ite et bitten i nabts tbe 2 oe 
soph lissem ta foidigreotce 7 40 PIES: qviseadess eit 20 \e1930 > 
,Stosdiver no “are adh as eitudenie: ‘ogni Bae e¥atbbo nes 
aide m-bexeqmoc osR up tn Sonne ash Bia) “tthe wd eft, 


.- I { * 3 niet 
; 5 ' oe - _ 


a 


ad 


ane | 
ie He 


hoc 


tie 
~ a 


i 
3 | ecm mere SA? to bese {uy 
epbrieye?s 28 Siiitiens, 23. bengb|)s ity dv aang en? acy 


ay ERY Ben -yclifetomn as: SES ve] Sit pnt iis doaverted al 
BhiASe Ts Bo adonste Sif2 omid oma ' | | | 

© ( iibwmewte ouaw tit PoE pee, 'e 
eile asivalpia « OF Bei +B 


¢ 


14 


possibility of differential influences on subsequent 
discrimination acquisition and performance. Subjects 
were run on either matching or oddity, and on one of three 
correction procedures, either straight-correction, 
modified-correction or noncorrection. Behavioral records 
were analyzed in such a way as to reveal whether learning 
proceeded in a continuing series of systematic stages 

or by means of either random or systematic discontinuous 
behavior. Any response patterns evident during the 
period of presolution would be further studied to 
determine if they intrinsically favored matching or 


oddity learning. 
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METHOD 


Subjects 

Most recent studies on matching-to-sample have used 
the pigeon as a subject (Cumming & Berryman, 1965; 

Ferster, 1960; Ginsburg, 1957). It was decided for this 
research to use budgerigars (Melopsittacus undulatus), 
although they have been used very little in learning 
experiments (Brookshire, 1970; Cogan, 1971; Dawson & 

HOoGc,. lI05*, Ginsburg,. L960: Ginsburg & Nilsson, 19721').. 
Space and maintenance considerations were of major 
importance in this decision, and one would presume that the 
Same basic principles of learning would hold for both 
birds (Brookshire, 1970; Harlow, 1958; Hinde, 1966). 
Whether or not the same stimulus - response patterns would 
be used by pigeons and budgerigars is not at issue, and 

in fact it is not even known if they would be the same 
among members of the same species. , 

Male and female budgerigars were used. They were 
Obtained docally 1n groups of erght. Each group was 
purchased when the birds were about two months old, at 
which time they weighed. between twenty-five and thirty- 
five grams. They were individually housed in standard 
bird cages and given free access to mixed grain and to 
water. When the birds arrived in the laboratory they 
were banded for identification and randomly assigned to the 
Geltserotsa 2x 3: factorial design involving matching, and 
oddity and three different correction procedures. This 
left two spare birds from each. group to use as replacements 


Pmieases Of Geath OL. fLallure Co condition. 


Apparatus 
The experimental cage was a 20 X 20 X 27.5 cm. mesh 


cage with one side and the bottom partially cut out to 
accomodate the stimulus-response-reinforcement units. Both 


the cage and the stimulus-response-reinforcement units 
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were housed inside a lighted and sound attenuated 
Lehigh Valley Medium Universal Cubicle number 132-04. , 
The stimulus-response-reinforcement units were designed by 
He. Nilsson andsthev author -; One of these units is shown 
in Figure 7: The response keys were horizontal and 
required a downward peck of 5.5 grams on the center key 
and 3.5 grams on the side keys to close a microswitch. A 
downward peck is the natural response for the budgerigar 
(Brockway, 1964). The keys themselves were made by 
frosting microscope slides with number 600 grit. The 
stimulus lights were 28 volt Dialco units number 507-3917 
(red, green and white). The lights illuminated the entire 
response key. The key units, when inserted into the 
experimental cage, were 0.6 cm. off the bottom of the 
cage, projected 1.9 cm. into the cage and were spaced 
Ons) CIA aapact. The actual lighted pecking surface was 
TeaZoeene yee. Cm). 

Reinforcement consisted of a few grains of millet. 
It was delivered by means of a solenoid which drew a 
slotted arm back into the grain reservoir and then released 
it, causing the grain which had dropped into the slot to 
fall down the trough, as pictured in Figure 1. Grain 
quantity was determined by random arrangement of grain 
in thesreservorr ands varred. nonsystematically from 1 to 4. 
(There arosabout, s0 grains inthe trough in Figure 1). 

The experimental cage was dimly illuminated at all times. 
Programming was by means of a Computer Mechanisms 
Corporation 24VDC tape reader model number 18 in conjunction 

with BRS component cards. There were four different 
stimulus patterns possible: GRR, RRG, GGR and RGG. (R 
indicates red and G indicates green on the left, center 
and right keys respectively). Manual switches set the 
procedure for oddity or matching, and for which of the 
three correction procedures to be in effect. 

Responses were recorded on eight 24V Sodeco resettable 


counters type TCeZ4E (numbers 629 and 449707). There 
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Figure l. 


Stimulus-response-reinforcement unit. 
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was one counter for left responses and one for right 
Fesponses on each of-the four stimulus patterns: In 
addition an Esterline Angus operation recorder (Int. 

trans. type, serial number 163451) sequentially recorded the 
stimulus pattern (sample and comparison colors), all 
responses, and reinforcement. The block diagram for the 


programming and recording circuitry is shown in Figure 2. 


Procedure 
The birds were weighed daily at approximately the same 
time each day until their weights had stabilized, about one 
week. At this time each bird was placed in the experimental 
apparatus for ten minutes on two consecutive days. These 
sessions constituted habituation to the experimental 
Situation and during this time a single stimulus-response- 
reinforcement unit was present in the center position and 
illuminated with a white light. At random intervals 
during habituation reinforcement was delivered, the key 
was Simultaneously turned out, and after a delay turned on 
again. After the second habituation session food was 
removed from the home cages and the birds were thereafter 
fed only enough to keep them at between 87 and 92 percent 
of their stable body weights, and running efficiently. 
Beginning with the third session a key peck response 
was shaped on the single central key. Shaping continued 
until the bird readily pecked the key fifty times for regular 
reinforcement two days in succession. Daily shaping sessions 
were, ten to fifteen) minutes in, Wengen. initially, the cubicle 
door waS open so the experimenter could see when to deliver 
a reinforcement. Simultaneously with reinforcement the 
key, light<was turnedgout and the intertrial interval 
begun. This interval was gradually lengthened from about 
3 seconds to a maximum of about 30 seconds (Terrace, 1963). 
Once the subject had begun responding on the key and rein- 


forcement was being delivered automatically, the cubicle 
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door was closed. It was possible to observe the subject 
in the cubicle through a small fish eye peep hole in the 
Goo Tr. Shaping took an average of three sessions, 
ranging from one to six sessions for different birds. 

On the day after shaping was completed three 
stimulus-response-reinforcement units with colored lights 
were introduced into the cage. A balanced nonsystematic 
schedule of red and green on the left and the right keys 
was programmed, with the center key always dark and pecks 
on it ineffective. Intertrial interval was set at 
5 seconds. Pecks to the lighted key were reinforced during 
two sessions of fifty reinforcements each. In the next 
session matching or oddity training and the appropriate 


correction procedure were begun. 


In all cases a simultaneous discrimination procedure 
was in effect. A trial began with the center key being 
turned on. A response on this key resulted in the side 
or comparison keys being turned on. One of these keys 
was the same as the sample and the other was different. 
The sample key remained on. The colors used were red 
and green. Those subjects assigned to the matching 
procedure were then required to respond on the comparison 
key which was the same color as the sample. Subjects on 
the oddity procedure were required to respond on the 
comparison key which was different from the sample. 

For all subjects, a correct response resulted simultaneously 
in all three keys being turned off and reinforcement 

being presented. A correct response also initiated a 

5 second intertrial interval and stepped the paper tape 
program to the next trial. Responses on unlighted 

keys were ineffective, as were responses on the sample 

key once the comparison keys were lighted. 

The consequences of an incorrect response on the 
comparison keys varied with the three correction procedures. 
In the straight-correction procedure an incorrect response 


had no consequence, and the subject was free to respond 
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again and again until a correct response was made. In 

the modified-correction procedure an incorrect response 

was effective in terminating the trial (turning the keys 
off) and initiating the intertrial interval, but not in 
stepping the program tape or producing reinforcement, The 
trial was repeated until a correct response was made. In 
the noncorrection procedure an incorrect response terminated 
the trial, initiated the intertrial interval, and stepped 
the program tape to a new next trial. 

A balanced, nonsystematic schedule of the experimental 
stimulus patterns, shown in Table 3, was programmed by 
means Of paper tape. There were four different combinations 
of stimulus colors and keys called stimulus patterns: sample 
key red and comparison keys red on the left and green on 
the right (RRG), sample key red and comparison keys green 
on the left and red on the right (GRR), sample key green 
and comparison keys red on the left and green on the 
right (RGG), and sample key green and comparison keys 
green on the left and red on the right (GGR). The program 
schedule for each session was initiated at random 
locations on this tape. For purposes of later computer 
analysis there were no stimulus pattern repetitions programmed 
on successive trials. All sessions consisted of fifty 
reinforcements. The birds were run to a criterion of 
asymptote which was defined as a total of three sessions 
above 90 percent correct within a run of six successive 
sessions above 85 percent. This asymptotic level was 
redefined for the matching X straight-correction condition 
as less than 2 percent variation over five sessions when 
it became apparent that the subjects in this condition 
were not going to reach the high level asymptote. The 
asymptotes for the birds in this condition were 50 percent 
for subject number 9 and no responding for subject number 


16. These sessions of no responding are not plotted 


on the figures. 
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RESULTS 


The data reported here are from two groups of six 
birds. Two of these birds were replacements for birds 
which did not condition beyond the final shaping stage in 
the matching X modified-correction condition. When the 
matching-oddity procedure was instituted positional 
responding precluded reinforcement or program advancement 
for these birds and they eventually stopped responding 
altogether. 

Figure 3 shows the percentage of correct responses for 
each subject/as a: function of, sessions until criterion was 
met. The data are shown in pairs representing the two 
subjects in each treatment condition. There was close 
Similarity in the performance of the two members of each 
paix. All subjects began responding at or below chance 
level (50 percent) on the first session. Except for the 
subjects in the matching X straight-correction condition 
they achieved a general increase toward 90 to 100 percent 
correct responding during subsequent sessions. There 
are some notable treatment condition differences. 

1) Neither subject in the matching X straight-correction 
condition responded above a chance level. They were the 
only subjects which did not reach the learning criterion. 
2) The number of sessions to reach criterion was less 

for the noncorrection subjects than the modified-correction 
subjects. A two-way analysis of variance of the 
modified-— and noncorrection subjects (omitting those on the 
straight-—correction procedure) showed this difference to 

be not significant (Table 4: F153) SALVE oy em O low be 

3)... All subjects onthe matching2procedure=started at a 
significantly lower level of percent correct responding 
than subjects on the oddity procedure (Table 5: Fas) 
52264) <.0L), This initial level of percent correct 
responding also varied with correction procedure. The 


difference between the matching and oddity subjects on 
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Figure 3. Percentage of correct responses 


on all trials per session. 


curves are grouped according to 


treatment. 
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Table 4 


Number of Sessions to Criterion 
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Group 


Matching 


Se Cornr 


Bo. * 
26 * 
Mod-Corr 34 28 
41 40 
NoOnRACOrr 29 19 
De, 23 


Analysis of Variance of Mod and Non Corr Groups 
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* — These values refer to the number of sessions 


to asymptote, ,obut the Levels veached was noe 
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other groups. Because of this the entire 
St-Corr group was omitted from the analysis 


of variance. 
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Table 5 


Initial Level of Percent Correct Responding 
Group Matching Oddity 
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St-Corr 36 52 
32 58 
Mod~-Corr 28 52 
18 43 
Non-Corr 48 53 
43 48 
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the noncorrection procedure was much smaller than the 
difference between the matching and oddity subjects on the 
other two correction procedures (Table 5: =! Ll One he;s 
re 2 05;) 


Figure 4 shows the percentage of responses made on 


alas 


the left comparison key as a function of sessions for each 


subject. Again, the pair within each condition performed 
Sinilarly. The session to session variability of these 
results differed with correction procedure. in order’ to 


Quiantity this wariabplity, the ,standard) deviation of the 
points about the mean of each curve was computed and is shown 
in Table 6. The noncorrection subjects were most variable 
from one session to the next, and the modified-correction 
subjects varied least. Inspection of the curves in 
Figure 4 shows that the overall high variability of the 
noncorrection subjects can be attributed to the dichotomous 
nature of these curves: Strong initial position preferences 
were abruptly terminated and followed by only moderate 
position preferences during subsequent sessions. 
Omitting these initial sessions (the first 20 percent) 
resulted in the variance values which are shown in 
parantheses in Table 6. These values are lower and fall 
roughly between those of the straight-correction and 
modified-—correction subjects. 

Figure 4 reveals that for all subjects except those 
in the matching X straight-correction condition, positional 
responding was maintained at about the 50° percent level 
starting sometime prior to reaching criterion. 
Differences in the extent of positional responding existed 
in the initial sessions. | Position preferences were 
studied by determining the mean percentage of responding 
made to the preferred side during the initial 10 percent 
of the sessions (Table 7). The matching X straight- 
correction subjects began responding at about chance 
level and developed a complete position preference (anrer 


approximately twelve sessions for subject number 9 and 
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curves are grouped according to treatment. 
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Table 6 


Standard Deviation of Position Preference Curves 
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I PPA) O27 1 
Non-Corr 25.21 (19 42) Ore). (Sc9s) 
26 Gy sono So) 2Oe5Y a Oko 22) 
Note - Standard deviation was measured about 
the mean. of each curve. Values in 


parentheses were computed omitting 
the first 20 percent of the sessions. 
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Table 7 


Percent Positional Responding 


a. 


er 


Group Matching Oddity 
Sc Corre 5 70 
Eyl 76 
Mod "Gerr 3 ps) 62 
66 52 
Nom -COLcT 97* 86* 
95 86* 


Note.- Positional responding is 
averaged over the first 
10 percent of the sessions. 
* - Mean percentage of responses 
on the right key - unstarred 
values are on left key. 
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eight sessions for subject number 16). This preference 
was maintained throughout the remainder of the sessions. 
The oddity X straight-correction subjects began with 
percent-left-responding above chance level, at 70 and 

76 percent left, and then responding on the left showed 

a Slow, general decrease toward chance level. All the 
modified-correction subjects exhibited little position 
preference. Their positional responding was generally at 
chance level, eth anitiallysand acness;all sessions. All 
noncorrection subjects began with strong (over 85 percent) 
position preferences for one side or the other, then showed 
a slight preference for the opposite side, and finally 
showed no preference. A two-way analysis of variance of 
the initial preference data in Table 7 indicated that 
initial position preference was related to correction 
procedure (Figs) = 695 0 <7 Oi) When strong initial 
preferences were shown, the subjects on the matching 
procedure showed stronger preferences than the oddity 
subjects. This interaction term is Significant at the 

5 percent level (Fo 5) = 14). 

A further analysis of position preference across 
sessions was undertaken by looking at the percentage of 
left responding on each of the four stimulus patterns 
(RRG, GRR, RGG and GGR). These data, which were not 
Splotted, were nearly identical to the positvonaliidata-i1n 
Figure 4. This indicated that preference did not vary 
accondingeto;color ox position Of “any stimulus: 

In Figure 5 the/percentage of trials per session: on 
which a response occurred to a particular color was plotted 
as a function of sessions for the two subjects in each 
treatment condition. It is seen that responding was 
consistently at or near chance throughout all sessions to 
eriterion inv all groups: At no time did any subjects show 
evidence of color preference: Figure (6mshows tthenpexcentage 
of correct responding as a function of sessions for subjects 


in each of the matching conditions. The data are 
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Figume 5. “Percentage Of trials aniicachSsession 
on which a response to red was made. 
The curves are grouped according to 
treatment. 
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presented in pairs for each subject representing trials when 
the sample was red and trials when the sample was green. 
Figure 7 shows the same thing for subjects learning oddity. 
Here too, with the exception of subject number 15, color 
preference did not seem to influence responding. 
Responding on trials when the sample was red was nearly 
identical to responding when the sample was green. 

Prgures 6 49, lO, illyel2 and 13) show the percentage 
Of correct responding for each subject on each of the 
four stimulus patterns (RRG, GRR, RGG and GGR). 
Responding for the matching X straight-correction subjects, 
Figure 8, reflected the development of a left position 
preference. On stimulus patterns for which a left 
response was correct (RRG and GGR), level of correct 
responding varied initially and then generally increased 
toward 100 percent. On stimulus patterns which required 
a right response (GRR and RGG), level of correct responding 
varied initially and then generally decreased toward 


O percent. 


For the oddity X straight-correction subjects and all 
the modified-correction subjects, Figures 9, 10 and ll, 
responding reached a high and consistent level of percent 
correct in fewer sessions on those stimulus patterns for 
which a left response was correct (RRG and GGR for matching 
and RGG and GRR for oddity). 

The noncorrection subjects, Figures 12 and 13, 
reached avhigh asymptote-"of percent icorrect. responding 
and reached it first on those stimulus patterns which 
were ‘favored’ by their @nitial poserent preference: LR 
a subject had a left) positvon preference, then those 
stimulus patterns for which left was the correct response 
('favored' patterns: RRG and GGR for matching and RGG 
and GRR for oddity) were responded to correctly. Those 
patterns on which a right response was correct (RGG and 
GRR for matching and RRG and GGR for oddity) were responded 


to incorrecthy,. As long as the position preference was 
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SUBJECT # 16 
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Percent correct responding over sessions on each 


of the stimulus patterns for the two matching X 


straight-correction procedure subjects. 


Figure 8. 
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Figure 9. Percent correct responding over sessions on each 


of the stimulus patterns for the two oddity X 
straight-correction procedure subjects. 
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of the stimulus patterns for the two matching X 


modified-correction procedure subjects. 
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SUBJECT # 13 


SUBJECT # 21 
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Percent correct responding over sessions on each 
of the stimulus patterns for the two oddity X 


modified correction procedure subjects. 


Figure 11. 
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SUBJECT # 19 SUBJECT # 11 
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Figure 12. Percent correct responding over sessions on each 


of the stimulus patterns for the two matching X 
noncorrection procedure subjects. 
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maintained the subjects responded at the 100 percent 
correct level on the two favored patterns and at the 
O percent correct level on the other two patterns. As 
the preference became less marked responding to the favored 
patterns did not remain at 100 percent correct but 
decreased to nearly chance level before returning to 
criterion level. Correct responding to the other two 
patterns increased to a higher level than the final level 
achieved on the patterns favored by the preference. 
Responding to the different stimulus patterns is 
summarized in Table 8. The means and standard deviations 
of percent correct responding to each pattern were 
grouped according to whether a right or a left response 
was correct. Values for each subject were obtained from 
sessions which came after a double criterion was met. 
The criterion was defined as moderation of strong initial 
position preferences and responding above the 90 percent 
correct level on at least two of the four stimulus 
patterns. The oddity X straight-correction and all of 
the modified-correction subjects first solved those 
patterns on which a left response was correct (RRG and GGR 
for matching and RGG and GRR for oddity). Thaty us: 
average percent correct responding was higher for the 
two patterns on which a left.response was correct than 
for the patterns requiring a right response (Straight 
correction: t = 25977 p< .05; modiwiied-correction: 
tee Ara. oa O01). The variability of percent correct 
responding was lower on these patterns which were solved 
first \(straignt—correction: € = —3.75, p< .0 tnodrriled— 
Correction: t= —2-72, p< -.02)- The noncorrection 
subjects first solved those stimulus patterns for which 
a correct response was opposite to the strong initial 
preferences. The average percent correct was lower to 
the preferred and correct side (t = 6.32, p<.001) and 
the variability was higher (t = 9.13, p<.00l1). 
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Table 8 


Mean and standard deviation of percent correct 
responding to different stimulus patterns during 
final sessions averaged within each correction procedure 
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headings for this group. Preferred side is left 
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acquisition proceeded or whether different procedures 

affected acquisition, several more detailed computer analyses 
were made of the behavioral records. A multiple regression 
analysis involving groups of several hundred consecutive 
trials over blocks of sessions was run to look for significant 
predictors of response on particular trials. There was 

no evidence’ that response on a particular trial ‘was’ a 

simple function) of cesponses onimrevious trwals. 

Another extensive computer analysis involved the 
grouping of trials within each session on the basis of 
which key the response was made on. Hach "Guoup Of trials 
was examined to see what features of the stimulus patterns 
of color and position they may have had in common. The 
only common stimulus feature evident within the groups of 
botals wassthe posiviom of the ‘comparison’ colors. Thes 
information reflected the position preference data already 
reported. 

A third analysis involved a straightforward tally 
of responses in different response categories. These 
categories included runs and aiternations of responding to 
position, incorrect responses during different segments 
of a session, shifting and not shifting of response 
position after a reinforced response, and shifting and 
not shifting of response position after a nonreinforced 
response. It was not possible to analyze all of the data 
in this way due to inadequate recording equipment. From 
the data available this third analysis provided some 
information as to what those subjects who did not have 
strong position preferences were doing during initial 
sessions. Some of this category data is presented in 
Tables .9-and 10% Table 9 shows how the matching X 
straight-correction subjects were responding during the 
initial (first 10 percent) sessions. Looking at the 
matching data, it is seen that subject number 9 initially 
responded to that position just reinforced, but other than 


this there was no predominant category for either subject 
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Table 9 


Sample of Sessional Response Patterns 
for Straight-Correction Procedure Subjects* 


Senate AG Position | eases Pref Pos eee eae Reine | 


SOAP LORIN GE OE, LENE AIR OTOL AION PEELE PIP LIAS PORE 


Left Right | Opp Same 
7 54 46 
2 29 71 
3 | A. honest GQ nic Dishes 
M/S Ai «es SG. OuGS 78 22d 
SH#16 5 | GS amenih 52 48 | 
6 ye 75 18 e2e 
Tans 51 60 AO | 
8 [26 B47 1-96 163} 
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* Data represent percent of approximately 50 responses. 
Data for the matching subjects are. for’ Ehose ins tiat 
Sessions prior to the final position preference; for 
the oddity subjects, the initial 10 percent sessions. 


** Data missing. 
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Table 10 


Number of Response Alternations and Repetitions 
During First 10 Percent of Sessions* 


LRRD SB IRR DS SERGE APH A AEE ONL TEE EE LED E OY IR DVT ETOYS Nol SSE EAI AES 


Subject Session Alternation Repetition | 
LAPS EA AIRS ANAT DAN ALIN 1D tlh PG God i SA A Tats Rede bret 2 NIM a iN el eH RETRO cl mom ¢ r renee 


M/S Mod #10 | il 56 ite Tes 


Mod #23 | | 
Mod #13 


Mod #21 


* While number of reinforcements per session was 
50, it was possible to have a great many more 
trials per Session’ than reinforcements since 
an incorrect response terminated a trial without 
a reinforcement. 


** Data missing. 
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until the development of position preferences. Subject 
number 9 showed a gradual but consistent development of the 
terminal left position preference while subject number 16 
switched from left to right to no position preference 
before finally settling into the left preference. Tas 
was evident on the position preference curves too, in 
Figure 4. The oddity X straight-correction data show 
only the presence of moderate initial position preferences. 
Table 10 shows position alternation and repetition 
during initial sessions for the subjects on the modified- 
correction procedure. It is seen that the matching X 
modified-correction subjects began with a preponderance of 
repetition responses in the first one or two sessions and 
then established somewhat of a balance between alternations 
and repetitions. On the other hand, the oddity X 
modified-correction subjects did not show such a dominance . 
of response repetition initially. No other trends were 


evident in this analysis. 


fsartiv'g . ae roiStonn abhtiga Se i ‘on 
oma Re trererats eae pucker Bis = pei a ‘ 
REE: belaiedo ait yoy 6 S204, oe ote es. [Sk 
Sore lag te oie FS Saris Goat gene vie , sa 
Sh Pe Sein kere Oks Ae. ‘ont : 
Alina +o tierra ¥ a aRbor =) 
40) notdbend. fea tnb iets zon ee 


bes Loolterire die Mee siete chug acl 


Por Se eo. eye . behets ro ond aan. J . 
RIE TGs: SSel rr Neoe ee 72 “3 abeee meer 

One Lenihan at & he twee aspeeu ie ‘nabigoute 
e mie toe Se Owe xt Site, Seek ‘att, me adie laid “ si 
reived Te iehigant Sonetae) wa deter ogee Leda 
WO) SAT « anit aia ots ae simi ; - 


J t 7 i adit f i A hw 
mo. Bente | worls ey hay Seve Fee 


<4 Ay vis ii " 


Pe , 


48 


DISCUSSION 


The purpose of this research has been to delineate 
the acquisition differences between matching-to-sample 
and oddity-to-sample. The problem has been one of 
determining whether these differences were inherent to 
the learning process, or were artifacts of the training 
procedures. Systematic response tendencies to different 
stimulus configurations during presolution were studied to 
see whether the presolution behavior during learning 
somehow intrinsically favored the acquisition of matching 
over oddity. le aseknowns thatavaniations. in. preliminary 
teaming, correction procedure and criterion of solution 
can result in diverse effects on performance. Preliminary 
training was designed to minimize the possibility of any 
differential effects on matching and oddity behavior. 
This was done by initially shaping the key peck response 
on a Single key. Only after the response was learned 
were the three keys presented simultaneously. Responding 
on the center one of the three keys was never reinforced 
with food, and consequently never extinguished. Learning 
criteria were chosen to maximize the possibilities for 
any learning differences to become apparent. Various 
correction procedures were used to determine whether they 
had any selective effects on matching or oddity learning. 
Before discussing the matching-oddity differences 
evident in presolution behavior let us examine the 
contribution of correction procedure to performance 


difference. 


€CorrecttonmProcedure 

With the exception of the matching X straight- 
correctionrgqnuoupynabkesubjects: fol lowed.a ssimilar .course 
in their learning behavior (Figure 3). The noncorrection 
subjects reached criterion level performance in the fewest 


sessions (Table 4). Their performance corresponds to 


atenntse®. ay ied et ieee | 
glqitei-qi ah em naewitind: pene nk genes 
LO wiler etme eet tie dthertey. oe Ls te m" Ig 
. Oo Fpettivkon Siew Gas sare iPS ED . sia cst: ipa a 
OP Lia mits iD, asx rae een: 7: , ReRDErIY e a 
byiigy 19 ote. Oe wet she ew: * S iki lial iioeaiae 7 
be fogs Gwe, ae hoesia gaze waren ey Lark, 
1 hbtda: f Wigks hr Soe isel ROoTW Lomas, noe Cur 
A Lee pio aes iranenetga yi Leo heenta 
Leese Ot OLS ra digyit eget ak 2% ate atin 
olSuiee. 26. Aeterhys sk stabaront erodiouieeche ~ penne ? 
hens 23 Yang te etspi96 oper th: at sisey | Tr 
ig y SEL ieee eed’ qld: om Neher eee Den ebedimew | ES} 
TEVA: YI DRO Bars ghetto ‘ag arnaae., mks at _ 
fee. tomy yee oeks, Sie tise LE be hot Fle die eal taal 07 
wf ae sf iit Seog saa ute. Sasgaq yb OOe Pace stent ia £ oo. 
urea Vi ehoe ted. cle: hang mai nigel ng 1 i 


tr Bel here hi a2) ee 


Suet biol! po aot we - 

ao Whe $ef0 OLR Gt jipaee-tesap { ry * 2 

acalr+s% DS Eats Sype Stake a 38 t oie tit ¢:)- ee 

fads Ledté:iw sir Lace stabs pe Fenske, ‘te sents | C 7 

S14 302... Vt, 26 pattnsiy’ ne eet, fet fob toe oe: 

pis yerst Bh) yd oboe ieee ‘odie easaaunele axoted | 
oi? Siiatexts al ial ab Sviartee Bou du deen ak snabive 

Sohanreaied ot s»Hbegadg. fied done tty to nodtudiagnes ie # 

| } bonsiie334b | - ., 

\ wy * ir aa 

Beh at dy x paling ake to aie at agi eu 


toc sare es ane Att egietian ,) sezronstii eetinrnpg whens 
teever add a?” sansidetse Level) noisedixs betoeedl) 


o4 Bbdsqzex265 Sema caeae tion rhe organ, | 


a 


49 


data reported by Cumming and Berryman (1965) who found 
that those subjects which adopted strong initial position 
preferences reached criterion sooner than subjects which 
responded according to some other system. For Cumming 
and Berryman this meant that their matching subjects 
beached “Criterion sooner than their oddity subjects, since 
under their noncorrection procedure the matching subjects 
exhibited stronger initial preferences than the oddity 
subjects. As seen in Figure 4, both the matching and 
oddity noncorrection subjects in the present study 
showed very much stronger initial position preference 
responding than the straight- and modified-correction 
subjects. 

Analysis of position preference (Figure 4 and Tables 
O- andy) revealed other differences associated with 
correction procedure. The responding of the straight- 
correction subjects was characterized by high variability, © 
moderate initial preference for those subjects learning 
oddity, and development of a complete preference in lieu 
of the high asymptote solution for those subjects learning 
matching. The modified-correction subjects showed very 
Little variability or preference, The noncorrection 
subjects showed low variability but, as previously 
mentioned, strong initial preference. These differences 
in positional responding according to correction 
procedure can be explained, at least in part, by looking at 
the individual stimulus-response sequences which occurred. 

Straight-correction. The straight-correction 
subjects "did not make consistent use "of position preference 
iitrally, although “they “could@iave obtained’ 50 percent 
reinforcement on the first response by such a preference. 
A more detailed sessional analysis of the early matching X 
straight-correction data (Table 9) indicated that instead 
of response patterns consistently based on position 
preference there was variation from session to session in 


the response patterns used. Att tof tne Other patterns 
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also resulted in approximately 50 percent reinforcement. 
This variation in response patterns could help to explain 
the high session to session variability of the positional 
Lesponse data wun this! condition. One of the more consistent 
of these other response patterns was responding to the 

side on which a response was reinforced on the previous 
Creal (Ordtcolumny Table, 9) This pattern of responding 
meant there was a somewhat higher frequency of responding 
to the odd stimulus since the stimulus which was on the 
same side as the previous correct and reinforced stimulus 
was odd 65 percent of the time. in the casevot matching?, 
such a response would be incorrect. This tendency of 

the matching subjects to respond odd could explain why they 
drmawnot reach the (solution criterion, but anstead 
developed a position preference. 

Ginsburg (1957) suggested that on a straight-correction 
procedure the incorrect response might be getting reinforced 
by its close association in time to the correct response. 
Alternatively, the ease of making an incorrect response 
might make it negligible in terms of energy output, and 
hence persistent over time. Both of these possibilities 
could have led to the behavior which the subjects on the 
matching X straight-correction condition eventually 
exhibited. If responses on both keys were being 
reinforced, and the wrong response was being made almost 
automatically, then the development of a position 
preference would not be surprising. It has been shown 
thatthe probability of “an animal nesorting “0 7a position 
preference during discrimination training is high even when 
the discriminative cues are quite: distincem(Harlow:, 059; ‘ 
Irwin, 1958; Krechevsky, 1932). And in the case described 
here for the matching X straight-correction condition the 
discriminative cues were not even very distinct. 

One reason why the oddity X straight-correction 
subjects did not resort to a final position preference 


might be that instead of switching from one response 
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pattern to another they developed moderate position 
preferences. Unlike some of the other response patterns 
available, position preference did not differentially 
favor matching or oddity responding. While it is true, 
as with the matching xX straight-correction procedure 
subjects, that incorrect responses may have been getting 
reinforced, still oddity behavior eventually predominated 
and reached criterion. One subject showed a slight tendency 
to respond to the side opposite that which was reinforced 
(subject number 15, Table 9). However the moderate 
degree of position preference accounted for his tendency: 
On one trial the subject switched from his preferred 
Side to the correct side for reinforcement, and on the 
succeeding trial switched back to his preferred side. 
Modified-correction. A very strong, color or position 
preference for a subject in a modified-correction condition 
would mean that one trial would be repeatedly presented, 
and the program and the subject would be '‘stuck' at that 
point. At least program advancement would be very slow, 
and consequently reinforcements few. For example, if 
the subject had a strong left position preference the 
program would never advance beyond the first trial which 
required a right response. The subject would respond 
left, the, trial would, terminate, and. atters the antertrial 
interval the same trial would be repeated. Buse: abe a 
left response was incorrect a right response next would 
be guaranteed correct. The subject would have to eventually 
respond right,in, order, to. get, another. type, Of. triad . 
Position preference would result in close to 0 percent 
reinforcement while responding to almost any other cue 
would increase the probability) of reinforcement. 
Alternation of position responses would yield 
approximately 75 percent reinforcement. (Every trial 
on which an incorrect response was made would be followed 
by a correct response on the next trial since it would be 
the same stimulus, pattern. Half of the total number of 


responses then would be contributing 25 percent reinforcement 
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while the other half of the responses would be correct, 
contributing 50 percent reinforcement. ) A ‘strong color 
preference would result in 50 percent reinforcement. 
Two modified-correction procedure subjects, both in the 
matching condition, had to be replaced for responding to 
the same position. They got 'stuck' responding on one side 
until they finally stopped responding altogether early in 
traring Table 10 gives a more detailed picture of how 
the other subjects were responding. The record of response 
alternations and repetitions shows that the responding 
of the successful matching X modified-correction subjects 
was characterized by repetitive positional responding, 
wheras the oddity X modified-correction subjects showed 
responses fairly evenly distributed between repetition and 
alternation of position. It appears that there was a 
tendency for these successful matching X modified- 
correction subjects to respond initially in accordance with 
a position preference. 

Why did the oddity X modified-correction subjects not 
show this tendency as well? Since a position preference 
is not evident in the data in Figure 4, it would seem that 
what appeared to be a position preference in the data in 
Table 10 was actually the manifestation of another 
response tendency, a tendency to respond to a stimulus 
which was different, novel, or odd. This would not 
necessarily mean that the subjects were operating on an 
oddity-to-sample principle. The subject could have 
ignored the relationship between the sample key and the 
comparison keys and responded on the one key in three which 
was different. Even more simply, when the comparison keys 
Game» onsethats key which was a different color could have 
attracted the subjects" attention: The key which was 
the same color would go unnoticed. In a modified-correction 
procedure a tendency to respond to the odd or novel stimulus 
would result in reinforcement on an oddity condition and 


nonreinforcement on a matching condition. Thus, the 
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failure of two matching X modified-correction subjects 
to condition at all could be accounted for by saying that 
their tendency to respond to the odd stimulus resulted in 
trial repetition and response repetition to such an 
extent that these particular subjects stopped responding. 
A tendency to: respond .to the: odd stimulus in.the modified- 
correction procedure could also explain the higher 
initial dlevel of percent. correct) responding for the subjects: 
on the oddity condition (Table By) The low session to 
session variability of the positional response data 
(Table 6) can be attributed to these modified-correction 
procedure subjects being limited in their stimulus- 
response sequences to the tendency to respond odd. 
Noncorrection. In the noncorrection procedure, 
as in the straight-correction procedure, a subject could 
obtain 50 percent reinforcement by adopting a position 
preference. And in contrast to the modified-correction 
procedure, the termination of a trial due to an incorrect 
response served to advance the program to the next 
programmed trial. In this case the subjects on both 
the matching and the oddity procedures immediately 
adopted a complete position preference, unlike the 
subjects in the straight- and modified-correction 
procedures. Why these subjects did adopt such strong 
preferences so quickly and the straight-correction 
sub) ects ‘did snot«must!tbherrehlbated to (the tcorrmecti on 
procedute, rand tostherfact cthat jin ethe ynoncorrection 
procedure an incorrect response meant so much more in 
terms Ofmitime vand verport. The implications jo£ these 


strong initial preferences will be discussed in the 


Next secevon: 


Stimulus-Response Sequences during Presolution 
When the position preference data, Figure 4 and Table 
7, were interpreted in conjunction with the data of 


percent correct responding to each of the four stimulus 
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patterns, Figures 8 -'13 and Table 8, another response 
tendency became evident. On the noncorrection procedure 
(Figures 12 and 13) responding proceeded in either one of 
two ways according to the subjects' initial position 
preferences. Those two patterns for which a preferred 
position response was incorrect (GRR and RGG for subjects 
number 19, 22 and 14 and RRG and GGR for subject number 11) 
were solved sooner than the two patterns for which a 
preferred position response was correct (favored patterns: 
ERGyand GGR for’ stbyects number 19, “22° and 14, and GRR and 
RGG for subject number 11). 

Responding on the two patterns which were solved first 
began~“at- 0 percent correct, because of the position 
preference, and then increased abruptly to nearly 100 percent 
COrrect, The change in percent correct response level 
occurred in the same session for both of these stimulus 
Patverns. The simultaneity of the changes would suggest 
that the subjects were responding to some common feature 
of the two stimulus patterns, the obvious one being the 
position of the stimulus which was correct. 

Responding on the other two stimulus patterns, those 
which were favored by position preference, began at over 
90° percent correct, decreased to chance level and then 
generally increased to near 90 to 100 percent correct. 

The modified-correction procedure subjects and the 
oddity X straight-correction subjects first solved those 
tworstimulus patterns” for which a Lert response was 
CORnrecr™ Unlike the noncorrection subjects, these 
subjects had only a very moderate initial position 
preference, for the lertein’ all cases. Die Con Gace. 
the noncorrection subjects which solved the two nonfavored 
Sstrmulus patterns Lirst, the MOdLficd- and straignt— 
correction subjects solved the two favored patterns first. 

It is interesting that responding on patterns favored 
by strong initial position preferences in noncorrection did 


not remain at the 90 to 100 percent correct level when the 
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position preference disappeared. It would appear 

that learning was proceeding in a noncontinuous fashion 
on these two patterns. Learning seemed continuous on 

the other two patterns on the noncorrection procedure 

and on all patterns when using the modified- and straight- 
correction procedures. If the subjects were learning 

to respond on the basis of a matching- or oddity-to-sample 
conditional discrimination principle one would not expect 
learning to proceed differentially on different stimulus 
patterns. The presence of these stimulus pattern 
differences suggested that the subjects might have been 
whearning Che corrects position response to each particular 
pattern. Rather than the intended conditional discrimination 
the subjects approached it as a successive discrimination 
task. 


Matching versus Oddity 

Berryman, et al. (1965) and Ginsburg (1957) have made 
conflicting claims, each on the basis of his data, about 
the relative difficulty of learning a matching or an oddity 
problem . The.claims in both cases were based upon two 
factors: speed of acquisition and initial level of percent 
correct responding. Thus far we have seen that correction 
procedure is quite a relevant variable where these two 
factors are concerned. Let us now look for evidence of 
matching-oddity differences which are independent of 
COvVYTeECLEI ON, procedure. 

Considering speed of acquisition first, the matching 
Subjects on a straight—correction procedure never reached 
the high asymptotic response level, or solution criterion 
Of thelreoddrtty (counterparts. Hence it could be said that 
the oddity subjects reached solution criterion earlier than 
the matching subjects. The spread of effect of the 
reinforcer to the incorrect response, plus the effort- 


lessness of making an incorrect response may explain why the 


, dh ay ity pi 
fey os Preven’ Hl eevee tena rg na Lc oo iy 


mx ce de ae a F : _ 
. ak : poe a ” ter e ites i 


aye eer 
in ar Pi | 


* 


= ie EER Oat ‘et me) ah 
60] s250. eile buberse palit a ee 
is osneD ~ behets a ot wine 
row) aad elu) srl “bi Hot rf fet 
| tt aaa ere ey 
euler Beane Se Soreaet welt 
tis bal vi oe ara itt ‘gil $end: hiedoteaied dh ve 
"phere ae ange alta ‘towers add x oF 
Lint eng, Seeiin sant: gut pend sentee 


vinous 9 ig WF beltipesiage- Neen? ia 
J 1 


: vi ae 
’ by 


ae + Be is: | 

| | pgheo' abeoew: a 

(reel), pecan hoe (2002) he) 29. eran 

aan es bl Re @ hleek (ee. cee rh), saatelo wats: 

iM  Dyid Ate aie is oe aitagt 25 et Sughd re8. (aetae 

Iki Rieeenech Sei aang itod hae amhe lo me i eel 3 
Og ko Cova! eG a eet Ginw aes Aimee tp, Deeg pt 


} 


ELD Jets, GDA wie ot Fee aaptt re 
Y/ 420243 prin niga a qavetes ae ‘S30DR IH 
tanive Th... Wen ee Yee, tm, « Sep depean bid atodon! 
“to Jasin metic ork ploy hay ee oe i 
! 1. .watiierede, no! toate 4 
antiptan ofa eat Otte eete Fo aaah endvsbienod . > ie a 
bethads aera. «1 hbase hekPyozjab~ Sefgteacstae ms mo sinepdge 
Hpiwegius notdiiios +0 \ fear ‘wRladegroet Seg MTES Apdt ects). 
masts vhad-ost’ BI tion. a4 eSnais 22354 Letpon yhebne: stot. ca 
nent 232.366 i tt a horstpiak KeAIH& XL aha 1 IROR a 


_ i 
gz 2a shite deal to beorga Oey . eltonayetatge 2 
Tits, oft eitly /seyommate, Sousa mille oe opapidtex 
east Stew W pbs jires bh: See Sow sooxmobnd Ee po lnm o dgacanid) 
; ler 1 pally eal aay 
+ : I 
' ’ pit.2, 


é 
a 
a 
al 
— 
= 


56 


matching X straight-correction subjects did not reach the 
solution criterion but developed a position preference. 
Perhaps requiring a more complex response would preclude 
the development of this position behavior and permit the 
subject to more readily reach the solution criterion. 
For example, a ratio schedule of reinforcement would not 
only mean that the response itself required more work, 
but also that the eventual reinforcement would be more 
remote from the incorrect response. Within the other 
correction procedures, subjects on the oddity problem 
required only slightly fewer sessions £O weachesolution 
Criterion than subjects) on matching (Table 4)... 

Initial level of percent correct responding was the 
other difference between matching and oddity performance 
found in the literature. The present data show that 
Subjects learning oddity began at a higher level than 
subjects learning matching (Table 5). Cumming and Berryman 
(1965) and Ginsburg (1957) both reported this difference 
also. Unlike the Cumming and Berryman data however, in 
the present study this matching-oddity difference was 
very small for the noncorrection subjects. Initial levels, 
and therefore rates, are nearly the same for the noncorrection 
procedure subjects. For the subjects in the modified- 
and straight-correction procedures, because oddity 
responding began at a higher slevel O71) percent, correce 
than matching and took about the same amount of time to 
reach criterion (Table 4), the rate of acquisition of 
oddity was slower. The fact that the rates of acquisition 
were not equal suggests that perhaps the matching and 
oddity problems were not being learned in the same way. 

The fact that responding to oddity began at a 
higher level of percent correct could mean that the subjects 
approached the task with a tendency to respond according 
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respond odd should have given sufficient advantage to the 
subjects on oddity to enable them to reach solution 
criterion sooner than the subjects on matching. However, 
this was’ not the case for any condition, (Table 4). 
Considering the performance of the subjects in the matching 
x straight-correction condition, an initial tendency 
to respond odd may have been another reason why these 
subjects did not learn the matching task in the prescribed 
way while the oddity straight-correction subjects did. 
As described earlier, the incorrect response was being 
reinforced, and the'effort in making an incoxnrect response 
was negligible. In addition the subject had a stronger 
tendency to respond to the odd stimulus than to the 
matching stimulus. 
Reinforcement of oddity behavior in both the matching 
and the oddity conditions may result when a subject 
is trained on a straight-correction procedure. ties 
the subject pecks the incorrect comparison key color 
and then switches his response to the other comparison 
key, the correct one, he will be reinforced for an 
oddity sequence of responding. In asMatching condition 
the response sequence would be responding to red (sample), 
then green (incorrect comparison), then red (correct 
comparison). In an oddity condition the response 
sequence would be slightly different since the first 
two responses made would be to the same color. That 
is, the subjects would respond red (sample), then red 
(incorrect comparison), then green (correct comparison). 
In both conditions the comparison key responses constitute 
an oddity sequence which is followed by reinforcement. 
Comparing the data from the noncorrection procedure 
to that from the modified-correction, it would seem 
that those subjects which employed a strong position 


habit initially, namely the noncorrection subjects, 
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learned the task faster, the matchangaxtandsodddtyex 
noncorrection subjects began responding at nearly the same 
level .of percent+correct and took’the same amount! of time 
EOureach;criterions:(Tables4); Ratesaok acquisptien for 
both matching and oddity subjects on a noncorrection 
procedure were equal. An initial position preference 
served aS a response cue which maintained behavior during 
early acquisition. When responding was systematic in 
this way there was no matching - oddity difference. 

In the case where no initial preference was evident, 
the initial -level varied for matching and oddity subjects 
and rate was lower for Mavehing:. The question of why 
only one of the correction procedures (noncorrection) 
fostered initial position preference, or why the other 
two correction procedures fostered some other way of 
responding initially, is answered by comparing what 
happens in the stimulus-response sequencing if a position 
preference is employed. As noted earlier, for the 
modified- and straight-correction groups a position 
preference meant the program would not advance. Why did 
not these subjects adopt some other consistent and simple 
mode of responding initially? This depends upon what 
modes were available to the subject. Color or brightness 
would seem an obvious cue, but perhaps not to budgerigars 
since the data show that the birds did not respond 
adniftenentaal lyetosa te Or they could have used a position 
Bian on mode of responding (Bolles, 1967; Mowrer, 1960; 
Montgomery, 1952a). Instead, oddity seemed to be the 
mode of responding used. However, what appeared to 
be oddity may also be described as response to novelty 
(Hinde, 1966;. Montgomery, 1951, 1952b) 
or perhaps even due to the physical aspects of the 


apparatus. The subjects had been conditioned to peck 
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a Single central key, and then were conditioned to peck 
only the side keys. During side key conditioning only 

One key was on at a time and reinforcement was delivered 
equaily=*(50: percentvior the time)? toxeachnsides andhto 

each’ color’ Wien, themiinalmmatchingt omioddityeprocedure 
was instituted, it would seem reasonable that the subject 
would peck the first key that came to its attention. 

When the center key came on it pecked it. Then, when 

the comparison keys came on, that key which was of a 
different color would likely have been the one to have 
caught the subject's attention, and hence to have been 
pecked. Perhaps this response tendency could have been 
forestalled by changing the stimulus panel so that there 
was more separation between the stimulus keys. This would 
require a greater change in the subjects' position when 
changing from a response on the sample key to a response on 
the comparison key, and also when comparing the two 
comparison keys. The subjects might pay more attention 

fo: «the fstamula, and “tomthe ttask: Such a change might also 
make the matching comparison stand out more distinctly 
from the sample so that it could compete better with the 
odd comparison for the subjects' attention. 

On the modified-correction procedure the rate of 
acquisition, £or the oddity subjects: waceilower than the rate 
for the matching subjects. Responding according to 
the. correct cue at the outset of the learning task 
resulted in a lower rate of acquisition - learning was 
not accelerated. Perhaps by beginning closer to solution 
the subject skipped some aspect of the learning process. 

He was therefore handicapped in the completion of the 
learning process and had a slower rate of acquisition. 

This agrees with the evidence discussed earlier concerning 
the noncorrection procedure. The subjects on noncorrection 


were slower to solve the problem for the stimulus 
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patterns which were favored by initial position preferences. 
iheslect Chat the initial mode of responding, was) correct 
did not accelerate the learning of these Stimulus, patterns, 
but apparently retarded it with respect to the other 
stimulus patterns. Responding to the correct cue at 
Rye outcel Of acquisitien did not facilitate. learnings 
There seemed to be no matching-oddity differences 
which were independent of correction procedure. In 
the straight- and modified-correction procedures initial 
Peyelsiof percent correct responding varied ,uprobably as 
a result of a tendency to respond to the odd or novel 
stimulus. Instead of this tendency in the noncorrection 
group the subjects responded positionally. In the straight- 
correction procedure the final asymptote varied for the 
matching and the oddity subjects due to the matching 
subjects resorting to a position preference as a means of 
solution. In the modified- and noncorrection procedures 
the final asymptote was the same for the matching and the 
oddity subjects. Perhaps the reason why there were no 
matching-oddity differences was because the subjects were 
learning a successive discrimination involving different 
stimulus patterns, instead of matching and oddity 


CONC ELONal “di scrimimeations., 


Beyond the Stimulus and the Response 

Discriminative behavior can be dichotomized into 
successive and simultaneous (Lovejoy, 1968). Ina 
successive discrimination procedure only one of two or more 
stimulus values is presented on a given trial and 
different responses are appropriate for each stimulus 
value. It, is, Lovejoy ismcontention jehatiamnayisuccessitve 
discrimination the subject learns the appropriate response, 
"response selects", on each trial. Response |'A', becomes 
associated with stimulus 'A' and response 'B' with stimulus 


Ly 5s On the other hand, in a simultaneous discrimination 
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two or more stimulus values are presented together on a 
trial and a single response is appropriate to only one of 
them. Lovejoy suggests that here the subject learns to 
choose the stimulus to which a response will be made, 

or "stimulus selects". Li’ A LS 7the correct Stimulus 
Ehe subject will “Yearn to respond to “A whenever it 
appears regardieéss of its position Or the presence of 
Other Stimuly in combination ‘with it. Lovejoy made an 
extensive survey of behavioral records from research on 
Cis cOp.c,* looking £or evidenceror stimulus "selection or 
response selection in simultaneous and successive 
discrimination procedures. He found that the literature 
supported his distinctions of response selection on 
successive discriminations and stimulus selection on 
Simultaneous discriminations. The present study was 
designed as a simultaneous discrimination, but it is 
possiole™ EO think’ or the four-differenc stimulus patterns 
used here as four stimulus patterns in a successive 
discrimination. The data should tell if the subjects were 
stimulus selecting or response selecting. 

Cumming, et al. (1965) investigated the possibility 
that subjects treated a simultaneous discrimination as 
successive in their study of the generalization of 
simultaneous matching to a novel stimulus. They used a 
three-color matching procedure as described above, on 
page 5, rather than the two-color procedure used” in the 
present study. After the simultaneous matching task had 
been learned, a new color was substituted for one of the 
Original “GOLOrs. Matching was disrupted only on those 
trials in which the new color was the one to be matched. 
On trials in which the new color was the nonmatching 
comparison, matching behavior was not disrupted. Thre 
indicates that the subjects were not responding to each of 
the stimulus patterns separately as though it was a 
successive discrimination. If they were, then behavior 


would have been disrupted on all trials which used the new 
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CoOLox.. Beruyman,,» et al .«i((1965), madeyva cima an substitution 
in their study of the generalization of oddity. In 

all cases the new color was on a key which required a 
response, either the sample or one of the comparisons. 
Whether the subjects were learning a simultaneous or a 
Successive discrimination therefore could not be determined 
from that study. 

Jhewpresentustiudvysdidenot anciude astost. byivstimulus 
substitution of whether subjects were responding to 
successively presented stimulus patterns instead of 
stimulus selecting according to the relational principles 
OL macching wand oddity. However, the data showed 
consistent stimulus pattern order-of-solution effects, 
which suggested that the subjects were responding to a 
combination of stimulus pattern and positional cues. 

The data from the noncorrection condition showed that 

these subjects were responding to positional cues in 

terms of position preferences. The data from the modified- 
and straight-correction procedures showed stimulus pattern 
order-of-solution by position without this preference 
behavior interaction. Responding was controlled more 

by separate stimulus patterns than by a simultaneous 
matching, or oddity principle. It may be that the subjects 
were working on a succesSive discrimination rather than 

the programmed simultaneous discrimination. 

Perhaps something more complex than stimulus- 
response connections is involved here. Ltecouldebes that 
no stereotyped or fixed stimulus-response patterns were 
involved, but rather more Tolmanian relationships such as a 
subject would develop by means of cognitive evaluation of 
his responses and the outcome of the past trials (Tolman, 
Richie wk Kalish, 1946). Apart from consideration of 
whether the subject was learning a particular response in 
the presence of each different stimulus pattern, or learning 
EO..pick. and respond toa particular stimulus, what was the 


subject doing? It seemed to be the case that those subjects 
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which initially adopted position preferences had an 
advantage over subjects which did not. Krechevsky 
(1932) contended that a subject responds according to one, 
then another and another mode of solution until success 
is achieved. What seemed to be the case in the present 
study was that the subject which responded consistently 
according to only one mode, position, achieved success 
sooner than subjects who were doing something else, 
perhaps trying various other hypotheses. Perhaps the 
systematic nature of the subject's positional responding 
enabled it to learn what behavior was and was not being 
reinforced and hence to shift more readily to responding 
Oe Che“courecti(st imiuase 

This data showing that initial position preferences 
seemed to facilitate learning suggests a two stage learning 
process, somewhat like Sutherland's (1959). mine first 
stage would involve determining the relevant stimulus 
dimension. In effect, by responding consistently to 
One position the subject could be considered to be 
simply observing the succession of trials, responses being 
of little importance. By always responding on the same 
key, the subject would not be interacting with the stimuli 
to any very great extent, but would be receiving reinforcement 
when the correct response was on the preferred side. The 
second stage, formation of stimulus-response associations, 
would evolve either after the position preference was 
discarded and responses were varying from trial to trial, 
Or when the "strengthtoh responding rtopthe scomnect.}cue 
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CONCLUSIONS 


Correction procedure was found to be a statistically 
Soni ticant .lackor am, the gf eanning. of .accond: tional 
discrimination. Subjects on a noncorrection procedure 
solved both matching and oddity type conditional discriminations 
More rapidly. than, sui jects, onthe. other. comrection 
procedures. A relevant variable associated with this 
difference appeared to be position preference. Subjects 
on, the noncorrection procedure adopted strong initial position 
preferences. which,.were followed by a rapid rise to criterion 
level. Although the matching X noncorrection condition 
subjects showed a stronger initial preference than the 
oddity X noncorrection condition subjects, they did not 
reach criterion in significantly fewer trials. Subjects on 
the other two correction procedures, straight and 
modified, showed little initial preference behavior but did 
respond more in accordance with an oddity principle 
initially, regardless of whether they were on a matching or 
oddity procedure. In the modified-correction procedure 
the subsequent number of sessions to criterion was not 
less for those subjects working on the oddity problem. 

That is, rate of acquisition was lower for the oddity 
subjects. The matching X straight-correction subjects 
apparently solved the problem in a different way than the 
other groups. They adopted a position preference, 
correcting an incorrect response when necessary. Because 
the effort in making the incorrect responses was negligible 
they were essentially getting reinforced on every trial. 
The advantage given by beginning at a higher level of 
percent correct responding may be the reason why the 
oddity X straight-correction procedure subjects reached 

a high level asymptote while the matching X straight- 
correction procedure subjects did not. In all three 
correction procedures the matching subjects showed a 


greater tendency toward position preference than the 
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oddity subjects. 

ihe strong interaction of matching—-oddity differences 
with correction procedure would suggest that the differences 
found in previous work were due to procedural variables. 

A comparison of responding to individual stimulus 
patterns revealed that those subjects which employed 
strong initial position preferences first solved the two 
stimulus patterns for which the correct position was 
opposite to their preference. The subjects with very 
moderate or no preference all solved first the stimulus 
patterns for which a left response was correct. 

Looking for stimulus-response pairings in behavior 
during presolution did not reveal any consistent relation- 
ships which would indicate 'hypothesis' sampling in the 
manner described by Krechevsky (1932). From the evidence 
on order of solution of the four different stimulus 
patterns it was concluded that the subjects were probably 
not learning a simultaneous discrimination based on 
relationship. Instead, they were learning a successive 
discrimination, or learning the appropriate position 
response to each stimulus pattern. 

There is no evidence of intrinsic differences in 
the learning of a discrimination depending on whether 
it is based upon a relationship of similarity or of 
difference. The difference between learning to choose 
that which is the same and that which is different 


represents an artifact” of experimental procedures. 
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APPENDIX 


Budgerigars as Subjects 

As an experimental subject the budgerigar has proven 
to be quite successful. Maintenance and space requirements 
are minimal, they are easy to condition, and work well for 
food reinforcement. Out of approximately thirty-six 
budgerigars with which I have worked only one has failed 
GOT CONGTL TON. Three or four birds were run intermittently 
on pilot work over a period of two and one half years with 
MOTOLTEEVeT EY: Death rate was low and no birds have ever 
died during the course of an experiment. That,is, death 
has only occurred before any conditioning took place, 
soon after coming into the laboratory, or after a study was 
concluded and the birds were simply being maintained on 
ad. tip for long perzods. Two. Divdswivad di tereul ty sin 
conditioning because they walked on the response keys. 
However, a Simple wire mesh shield over the keys through 
which the birds had to reach their heads in order to peck 
and receive the reinforcement guickly solved this problem. 
The major drawback in using budgerigars is that ready made 
equipment for their use is not available. 

Previous work uSing the budgerigar (Ginsburg & 
Nilsson, 1971) also used a discrete trial procedure and 
had fairly short sessions. The range over which responses 
can be scheduled is not known at this time. In the 
Ginsburg and Nilsson study the final reinforcement 
schedule used was a VR12 and session length was twenty 
minutes. It is probable that either length or rate 
could be increased by decreasing amount of seed per 
reinforcement. In the present study the number of grains 
of seed per reinforcement varied from 1 to 4, while in the 
Ginsburg and Nilsson study a food cup was present for 
2.5 Seconds. On the basis of these two studies and personal 


observation it would seem likely that the birds would work 
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very effectively on an intermittent schedule with a minimal 
number of grains of seed for reinforcement, and for a period 
of time long enough to be useful in terms of data collection. 
Perhaps it would be possible to use the budgerigar with 
some other type of reinforcement than food; for example 
bird song (Ginsburg, 1960; Stevenson, 1967, 1969). Ate 

is the case that, because of its size, the budgerigar is 
quite sensitive to amount of deprivation of food. The 
range of percent body weight deprivation possible is 
narrow, and outside of this range the bird simply does not 


mespond at. all. 
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